This paper presents a novel transient analysis of the universal motors taking into account the time-varying brush-contact resistance and mechanical loss. The transient current, torque and speed during the starting process are computed by solving the electromagnetic, circuit and dynamic motion equations, simultaneously. The computed performances have been validated by tests in a 500-W, 2-pole, 50 Hz, 100 V, 8.0 A, 19200 min −1 universal motor. This paper presents a novel transient analysis of the universal motors taking into account the time-varying brushcontact resistance and mechanical loss. The transient current, torque and speed during the starting process are computed by solving the electromagnetic, circuit and dynamic motion equations, simultaneously. The computed performances have been validated by tests in a 500-W, 2-pole, 50 Hz, 100 V universal motor.
and (b) shows the computed and measured armature currents versus time during run-up at AC90 V close to the rated voltage. It is shown that the agreement between the computed and measured results is good. Fig. 2(a) and (b) shows the computed and measured speed versus time during run-up at AC90 V. It is shown that the agreement between the computed and measured results is good. 
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